Rotational relaxation times of 1,6-diphenyl-1,3,5-hexatriene in phospholipids isolated from LM cell membranes. Effects of phospholipid polar head-group and fatty acid composition.
Phospholipids were isolated from mitochondrial, microsomal, and plasma membranes of LM cells and fractionated into individual phospholipid classes on silicic acid columns. The fatty acid composition and the rotational relaxation time of 1,6-diphenyl-1,3,5-hexatriene (DPH) were determined for each phospholipid class. Sphingomyelin was the only phospholipid isolated from LM cell membranes that showed a phase transition within the temperature range investigated, 5-40 degrees C. The rotational relaxation times for DPH were lowest in phosphatidylcholine in all the membrane fractions. Phosphatidylcholine isolated from the three membrane fractions of choline-supplemented cells had similar rotational relaxation times and phosphatidylcholine isolated from microsomal membranes of linoleate-supplemented cells had lower rotational relaxation times. The results indicate that the differences in the rotational relaxation times of DPH between mitochondrial, microsomal, and plasma membrane phospholipids could be explained primarily by differences in the polar head-group composition, while differences in the fatty acid composition had only a minor effect. This provides a basis for understanding how the different lipid components in these cells contribute to membrane fluidity.